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Abstract 
This paper deals with the design and implementation of a new Curriculum for Manufacturing & Industrial Engineering and 
Engineering Management for Bachelor and Master Degrees at Tlemcen University, Algeria. This Curriculum aims to give to 
the student a multidisciplinary knowledge in the domain of Engineering, technology as well as management. The 
implementation of this curriculum at Tlemcen University has showed a large improvement of student skill that permits it to 
become a national curriculum.  
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1. Introduction 
In the last decades, a huge amount of new discoveries were noticed in technologies used in industry. As a 
sample example, programmable logic controllers (PLCs) that transformed completely the way industrial systems 
are controlled. At the same time, the ways these industries were managed were completely changed. New 
methods and techniques were developed to optimize the use of equipment, improve quality and reduce cost and 
delay. Due to these facts, industries asked for new skills for engineers: industrial engineering and more recently 
engineering management curricula were developed to fulfill theses requests. Unfortunately, in many cases these 
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curricula do not include technology skills and are devoted exclusively to managerial skills (operation and project 
management, quality and maintenance management, supply chain management…).  
In Algeria, technology and managerial skills are very seldom found in the same curriculum. However, it was 
noticed in Algerian industries that technology engineers (electrical, mechanical, process…) have lacks in 
managerial skills that force them to get extra special trainings during their work time. These trainings cost a lot of 
money for companies (especially very small ones that have less than five engineers in their staff). On the other 
hand, Engineers coming from industrial engineering curriculum, have very low skills in technologies that they 
are supposed to control and manage. So they are rarely hired in small companies, because these companies 
cannot hire two engineers (technology and managerial) for one job. In Algeria, there exist about six hundred 
thousand companies; half of them work in industry. Among these companies, more than 95% have less than five 
engineers in their staff.  Hence, it was necessary to imagine a new curriculum that can contain different skills that 
fit the very small companies’ needs. These needs can be summarized in the following:  
• Good skills in managing technology 
• Good skills in managing human and financial resources  
• Good skills in different type of technologies. 
 
First of all, it was necessary to identify which kinds of technologies were most frequently encountered in 
industry. In nowadays, all industrial equipments need mechanical and electrical technologies. These equipments 
are, in most cases, computer controlled. In Algeria, most of industrial companies deal with process industry 
(food, oil and gas, detergent, cosmetics, pharmaceutical…). Another study of industry in Algeria showed bad 
performances in supply chain, production, quality insurance and maintenance and safety. Once these problems 
identified, curricula in Algerian universities and colleges were studied, it was noticed that no one was able to 
overcome all identified problems. Hence it was necessary to develop a new curriculum that can fulfill some or all 
of these needs. First of all, the new curriculum should include technological and managerial skills. For 
technological knowledge, electrical, mechanical and process engineering are needed as well as automatic control 
and computer sciences. So these fields of knowledge were included in the new curriculum. For managerial skills, 
operation and project management, quality and maintenance management, supply chain management as well as 
knowledge in system engineering and engineering management are integrated in the new curriculum. 
Many work on how engineering, technology as well as their management should be thought can be found in 
the literature. We present in the following few of them. Cherrington [1] described a graduate program in 
Manufacturing Systems designed by the faculty of the University of Texas at Dallas and a fourteen member 
industrial advisory committee using a top-down approach. The curriculum is composed of nine required courses 
organized under the categories of manufacturing processes, process control, computer systems, product design, 
manufacturing systems, and business principles. A manufacturing project caps off the curriculum. Mason [2] 
presented the results on an industry survey that aimed, through 47 manufacturing companies comments and 
recommendations, to determine what are the most important skills that manufacturing engineers need to fulfill 
current and future practices. It was noticed through this survey that the most important skills were in 
manufacturing processes, economics, resource management and computer networking. Todd et al. [3] showed the 
importance of the manufacturing enterprise and the need for manufacturing education. They presented 
approaches for achieving manufacturing-related education, and stated that Mechanical Engineering and Industrial 
Engineering are often most closely associated with manufacturing. They encouraged new manufacturing 
programs along with review of educational content in traditional engineering disciplines-especially the related 
discipline of mechanical engineering. Their analysis leads them to believe that manufacturing represents a 
strategic direction and opportunity for engineering education to pursue. Swearengen, et al.[4] summarized 
industry updates on manufacturing engineering education, especially as they pertain to undergraduate 
engineering education for a globalized economy, and synthesized with the literature on the subject. They derived 
objectives for manufacturing engineering education and proposed ways of introducing the subject into an 
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undergraduate curriculum without lengthening the program. They claimed that their findings could be applicable 
to manufacturing, mechanical, and industrial engineering. Lamancusa et al. [5] described curricula of several 
universities based on active learning facilities, called Learning Factories, that provide experiential reinforcement 
of engineering science; strong collaborations with industry through advisory boards, engineers in the classroom, 
and industry-sponsored capstone design projects; practice-based engineering courses integrating analytical and 
theoretical knowledge with manufacturing, design, business concepts, and professional skills. Ssemakula et al [6] 
stated that new engineering graduates have a lack of experience and competency in manufacturing processes. To 
overcome this, they designed and implemented a laboratory-based course that provides realistic hands-on 
manufacturing experiences to students. The course uses team-based projects that help students gain hands-on 
experience with selected manufacturing processes. The results indicate that this is indeed an effective way of 
addressing industry concerns. Eggermont et al. [7] redesigned a course entitled “Mechanical and Manufacturing 
Engineering Design Methodology and Application”. They discussed the design, testing, application and results of 
this two week design project and focuses specifically on mindmapping freeware. They proposed to make the 
project accessible via an e-learning engineering design portal. 
2. Curriculum presentation 
Based on Algerian industrial needs, we designed a industrial & manufacturing curriculum for bachelor and 
master degrees. Figure 1 depicts the general organization of the proposed curriculum; it is based on two cycles. 
The first cycle is a six semester program that will lead to bachelor degree in industrial and manufacturing 
engineering with a minor in control, electrical, mechanical or process engineering as well as in computer science 
or photovoltaic industry. The second cycle is a four semester program that will lead to masters in supply chain 
management, manufacturing engineering, operation safety, system engineering or engineering management.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Flowchart of the developed curriculum 
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Table 1 : Bachelor degree curriculum 
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Mathematics Calculus 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Algebra 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Mathematical tools 2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Numerical Analysis 2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Optimization I 3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Probability & Statistics I 4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Physics Electricity I 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Electricity II 2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Mechanics  2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Chemistry Chemistry I 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Chemistry II 2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Engineering & 
Technology 
Computer Science I 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Computer Science II 2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Automatic Control I 3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Automatic Control II 4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Applied Electronics 3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Power Engineering 4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Mechanical Engineering I  3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Mechanical Engineering I  4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Process Engineering I  3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Process Engineering I  4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Languages French I 1 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
French II 2 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
English I 3 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
English II 4 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
English III 5 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
English IV 6 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Computer science Networks 5 4 45 Ɣ      
Data Bases 5 4 45 Ɣ      
Operating Systems 5 4 45 Ɣ      
Computer Architecture 5 4 45 Ɣ      
Management Information Systems  5 4 45 Ɣ      
Control Linear discrete control Systems  5 4 45  Ɣ     
State variables Representation  5 4 45  Ɣ     
Identification 5 4 45  Ɣ     
Diagnosis & fault detection  5 4 45  Ɣ     
Real Time Systems 5 4 45  Ɣ     
Electrical 
Engineering 
Digital Electronics 5 4 45   Ɣ    
Power Electronics 5 4 45   Ɣ    
Embed  incorporated Electronics 5 4 45   Ɣ    
Power Systems (production & Transport) 5 4 45   Ɣ    
Computer Architecture 5 4 45   Ɣ    
Mechanical 
Engineering 
Energy in all its states 5 4 45    Ɣ   
Mechanical Construction 5 4 45    Ɣ   
Modelling of transfer flow phenomena  5 4 45    Ɣ   
Materials 5 4 45    Ɣ   
Mechanical Vibrations  5 4 45    Ɣ   
Process 
Engineering 
Analytic chemistry  5 4 45     Ɣ  
Organic & inorganic chemistry 5 4 45     Ɣ  
Fluid mechanics  5 4 45     Ɣ  
Unitary operations  5 4 45     Ɣ  
Reactor calculations 5 4 45     Ɣ  
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Photovoltaic 
Industry 
Photovoltaic materials & devices  5 4 45      Ɣ 
Photovoltaic technologies 5 4 45      Ɣ 
Semiconductor  & devices Technologies  5 4 45      Ɣ 
Manufacturing of solar cells and modules  5 4 45      Ɣ 
Applied quality engineering 5 4 45      Ɣ 
Industrial & 
Manufacturing 
Engineering 
Introduction to production Systems 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Computer Aided Drafting 1 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Operation research I (Graph Theory) 2 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Operation research II (programming) 3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Production management 3 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Planning 4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Scheduling I 4 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Management 5 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Maintenance Management 5 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Computer Integrated Manufacturing I 6 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Programmable Logic Controllers 6 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Introduction to Supply Chain Management  6 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Project Management 6 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
Total Quality Management 6 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
 
Senior Project 6 8 - Ɣ Ɣ Ɣ Ɣ Ɣ Ɣ 
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2.1. Bachelor curriculum 
 
At the bachelor’s level (3 years), a total of 46 courses and a senior project are provided. These courses are 
subdivided in four main sets. The first deals with fundamental sciences courses including mathematics, physics 
and chemistry. This set includes 11 four credit courses taught mainly at the first year of Bs degree. Few courses 
of applied mathematics are offered at the second year. The second set concerns engineering and technology 
courses. It includes two subsets; the first consists of 10 four credit courses dealing with electrical, mechanical and 
process engineering, computer sciences and automatic control. These courses are provided to students in the 
second year of Bs degree. In the third year, student can choose a minor in one of the engineering and technology 
options. For that, the second subset of courses will provide to students 5 four credit courses in each option. The 
third set consists of 14 four credit courses dealing with manufacturing & industrial engineering as well as 
engineering management. In this set, the student will acquire the fundamentals of operation & production 
management, project management, logistics, quality & maintenance management, scheduling, management for 
engineers. On the other hand students will develop skills in factory physics, PLC’s and CIM. The last set consists 
of 6 two credit course dealing with languages and communication. In this set, students will develop skills of 
communication in English and French. Finally an 8 credit senior project that is processed in multidisciplinary 
team is performed at this level. Students have industrial trainings at least each year. Labs represent a large 
amount of the course duration. This bachelor curriculum is summarized in Table 1. 
 
Table 2 : Master Degree curriculum 
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Applied mathematics Optimization II 7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Probability & Statistics II 7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Probability & Statistics III 8 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Industrial & 
Manufacturing 
Engineering 
Discrete event systems 7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Operating safety of industrial process  7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Human resource management 7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
System engineering I 7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Protection of intellectual property 7 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Artificial Intelligence & metaheuristics 8 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Scheduling II 8 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Engineering economy 8 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Organization models 9 4 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Languages English V 7 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
 English VI 8 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
 English VII 9 2 45 Ɣ Ɣ Ɣ Ɣ Ɣ 
Supply chain management Production & inventory planning 8 4 45 Ɣ ż ż ż ż 
Inter-organizational relation management 8 4 45 Ɣ ż ż ż ż 
Knowledge management & performance 
evaluation of supply chain 
9 4 45 Ɣ ż ż ż ż 
Design & control of logistic systems 9 4 45 Ɣ ż ż ż ż 
Transport problematics 9 4 45 Ɣ ż ż ż ż 
Manufacturing 
engineering 
Computer Integrated Manufacturing II 8 4 45 ż Ɣ ż ż ż 
Manufacturing system simulation 8 4 45 ż Ɣ ż ż ż 
Stochastic discrete event systems 9 4 45 ż Ɣ ż ż ż 
Quality engineering 9 4 45 ż Ɣ ż ż ż 
CAD-CAM 9 4 45 ż Ɣ ż ż ż 
Operation safety Maintenance management  8 4 45 ż ż Ɣ ż ż 
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System supervision 8 4 45 ż ż Ɣ ż ż 
System diagnosis 9 4 45 ż ż Ɣ ż ż 
Acquisition & measurement 9 4 45 ż ż Ɣ ż ż 
Risk analysis 9 4 45 ż ż Ɣ ż ż 
System Engineering System engineering II  8 4 45 ż ż ż Ɣ ż 
CAD & rapid prototyping 8 4 45 ż ż ż Ɣ ż 
System architecting 9 4 45 ż ż ż Ɣ ż 
Concurrent engineering 9 4 45 ż ż ż Ɣ ż 
Management information system design 9 4 45 ż ż ż Ɣ ż 
Engineering management Financial analysis & budget inclusion 8 4 45 ż ż ż ż Ɣ 
Cost control & risk analysis  8 4 45 ż ż ż ż Ɣ 
Decision making 9 4 45 ż ż ż ż Ɣ 
Strategic management 9 4 45 ż ż ż ż Ɣ 
Distance Management 9 4 45 ż ż ż ż Ɣ 
 Bibliographical researches for senior project 9 8 - Ɣ Ɣ Ɣ Ɣ Ɣ 
 Senior Project 10 30 - Ɣ Ɣ Ɣ Ɣ Ɣ 
Ɣ mandatory course,  ż optional course (student choose three courses among all optional courses during semester 8 & 9) 
 
2.2. Master curriculum 
At the bachelor level, students acquire skills in fundamental sciences, engineering and technology as well as 
manufacturing & industrial engineering and engineering management. At the master level, student will enhance 
the latter skills. The Ms degree program that consist of 19 four credit courses dealing with manufacturing and 
industrial engineering as well as engineering management and 3 two credit courses dealing with languages and 
communication, offer to the students fives options: manufacturing engineering, system engineering, engineering 
management, maintenance and supply chain. As mentioned in table 2, this curriculum is subdivided in four 
subsets. The first subset that consists of 3 four credit courses deals with applied mathematics. The second which 
contains 3 two credit courses concerns languages and communication. The third subset deals with core courses 
on manufacturing & industrial engineering and engineering management. It is formed of 9 four credit courses 
dealing with the main areas of the domain. These 9 courses will permit to the students to be familiar with 
different options offered in the last subset. This subset contains 25 four credit courses subdivided in 5 groups. 
Each of these groups deals with one of the proposed options: manufacturing engineering, system engineering, 
engineering management, operation safety and supply chain. Once the student has chosen one of these options, 
its corresponding courses will become mandatory for him or her. On the other hand, he or she should choose, 
among the 20 remaining courses of the last subset, 3 elective courses in order to acquire different skills in 
addition to his or her main field. 
2.3. Some Results 
During the few years where the curriculum is implemented with around 200 students per year, many 
interesting insight were pointed out. It has been noticed that the skills of the students have been raised 
significantly, especially in the managerial side and “industrial thinking”; this term means that students, thanks to 
the repeated industrial training that are considered very important by the faculty staff, became to think with more 
pragmatic ways to solve problems, and not by the traditional way (mathematical problem solving). Students are 
asked in almost all courses to make (in teams of 4 or more students) mini projects that they have to present in 
class. This mini project presentations had a tremendous effect on their skill of communication as well as team 
work (in addition to the knowledge acquired during the project work). Bachelor senior project is also performed 
in multidisciplinary teams (from all minors), the aim being to encourage students to work with people, having 
different skill, helping each others. Finally a rate of success increase by 50% was noticed as compared to other 
similar curriculum in our university.  
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3. Conclusion 
In this paper we have presented a new curriculum for bachelor and master degree in manufacturing & 
industrial engineering and engineering management. The curriculum is enhanced with engineering and 
technology courses that permit to the future engineer to have multidisciplinary skills. The aim is to help small 
companies to hire high level engineers that can fit the different domain of knowledge needed for their 
development. Students found the curriculum very attractive. Their interest in studies increased and consequently 
the rate of success. The implementation of this curriculum at Tlemcen University has showed a large 
improvement of student skills that permits it to become a national curriculum. 
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